ACTIVATION AND CHARACTERIZATION OF ACTIVATED CARBON FROM DRIED RICE WASTE AS LODIUM ADSORBENT by Putranto, Agus Martono Hadi et al.








PROCEEDINGS PAPERS OF 
1st INTERNATIONAL CONFERENCE 
ON CHEMISTRY, PHARMACY AND 
MEDICAL SCIENCES (ICCPM)  
Theme: Advanced Research Development Base on Local Resources 
Bengkulu, 27 – 28 November 2018 
 












 vi    
Table of Contents 
 
Foreword ............................................................................................................................  iii 
Committee ........................................................................................................................  iv 
Keynote and Invited Speaker .........................................................................................  v 
Table of Contents .............................................................................................................  vi 
1. Isolation and Structure Elucidation of Steroid from Methanol Extract of 
Sentang (Azadirachta excelsa (Jack.) Jacobs) Stem  1 
2. Pharmacognostic Evaluation of Sangketan Leaf (Achyranthes aspera Linn.)  5 
3. Is It Possible to Use Antihistamine as Analgesic? ...................................................  9 
4. The Effect of Benzophenone-3 Concentration on Activity of Sunscreen 
Cream Using Coconut Oil as Raw Material ...........................................................  13 
5. Preliminary Study of Noni Fruit Extract (Morinda citrifolia L.) against                            
Male Mice (Mus musculus L.) Swiss Webster Infected by Plasmodium                              
berghei Anka (Study on Parasitemia Index and Histopathology of liver                  
parenchyma cells) ....................................................................................................  16 
6. Tyrosinase Inhibitory Activity Test of Ethanol Extract of Papaya                               
Leaves (Carica papaya L.) ......................................................................................  21 
7. The Effect of Ethanol Extract of Mangosteen (Garcinia mangostana.L)                               
Rind to LDL Level on NIDDM Type Rats ...................................................................  27 
8. Antioxidant Activity of Jawer Kotok Leaves (Plectranthus scutellarioides (L.) 
R. Br.) with Various Composition and Amount of Solvents ..................................  32 
9. Batch Adsorption of Toxic Synthetic Dyes onto Activated Carbon                             
Made from Palm Fruit Shell .......................................................................................  36 
10. The Effect of Liquid Rubber Compound Concentration to Mechanic                          
Properties of Particle Board .....................................................................................  43 
11. Ground Water Quality Characteristics Study in Coastal Area of Bengkulu                        
City by Using STORET Method: A Cross-Sectional Study .......................................  47 
12. Determination of Melamine Migration in Tableware Using High                               
Performance Liquid Chromatography ...................................................................  52 
13. Effect of Natural Sulfur on ZnO Synthesis through Hydrothermal Method .........  56 
14. Activity Assay and Determination Protein of Amylase Enzyme Fractionate                            
from Amorphophallus campanulatus ..................................................................  61 
15. Synthesis and Characterization of Modified Silica/Zn as Heterogenous 
Catalyst .......................................................................................................................  63 
16. Hydroxyapatite Synthesis from Chicken’s Egg Shell and Its Application as the 
Adsorbent of Methylene Blue ..................................................................................  68 
17. Microencapsulation Methanol Extract of Solanum muricatum Aiton by Using 
Chitosan ......................................................................................................................  73 
18. Production of Nanoemulsion from Moringa oleifera Extract ..............................  77  
19. The Evaluation of Society Knowledge Level about Oral Antibiotic  and Its 
Use in Cipadung Kidul Urban Village ......................................................................  81 
20. The Influence of Medical Plant Mixture Inclusion on Performance, Carcass 
Quality and Organoleptic Properties in Broiler Chickens ....................................  84 
21. Geminivirus Resistance in Pepper (Capsicum annum) by The Application of 
Salicylic Acid ..............................................................................................................  90 
 vii    
22. Ethnobotany Study of Asteraceae Family as a Traditional Medicine in 
Bengkulu Ethnics and as a Source of Biological Learning ...................................  93 
23. Proximate Analysis of Seluang Batang Fish (Rasbora dusonensis) Syrup  ..........  97 
24. Activation and Characterization of Activated Carbon from Dried Rice 












Proceeding of The 1st International Conference on Chemistry, Pharmacy and Medical Sciences (ICCPM)  
Universitas Bengkulu, 27 – 28 November 2018 
ISBN 978-602-5830-06-8 (page 102-106) 
* Corresponding author: agus.mhp@unib.ac.id                           102 
Activation and Characterization of Activated Carbon from 
Dried Rice Waste as Iodium Adsorbent 
Agus Martono Hadi PUTRANTO 1,*, Devi RATNAWATI1 , Gustika SITANGGANG1 , Desy Destaria SIJABAT1  
1 Department of Chemistry, Faculty of Mathematic and Natural Science, University of Bengkulu 
 
Abstract.   Research on absorption of actived carbon from dried rice wastes that are activated by H3PO4 and KOH at 
various concentrations have been completed. The purpose of this research is to know the ability of 
absorbance against iodine and optimum concentration of H3PO4 and KOH on dried rice as raw material for 
the manufacture of actived charcoal. Actived charcoal is made by carbonization process of dehydration, 
followed by chemical activation with concentrations of 1, 2, 3 M. Best results from this study show that 
for activation with a 2 M H3PO4,  obtained the best absorption as much Iodine against 786. 63mg/g, while 
for activation with KOH 3M  771.15 mg/g. 
Keywords: Activated carcoal, H3PO4, KOH, absorption 
A. Introduction   
Actived charcoal is a porous material is widely used as 
adsorbents and also widely used in various purposes, as a 
raw material or ingredients, as well as to improve the 
quality of products in the industry. Charcoal as main 
ingredient the active charcoal maker consists of 80-90% 
carbon, which can be made by burning or high 
temperature carbonization [1] to be the actived charcoal 
need additional treatment in the form of activation, so 
that the charcoal going have large adsorbtion [2]. 
Activation aims to open up the porous covered among 
others by tar, hydrocarbons and other organic substances 
[3, 4].  Actived charcoal can be made from a variety of 
materials containing carbon in the form of inorganic or 
organic compounds [5]. The ability of actived charcoal 
absorption strongly depends from the process of their 
activated either in physics or chemistry. Chemical 
activation can be done by using H3PO4, ZnCl2, NaOH, 
KOH, as an activator of these substances will go in 
between the layers of carbon hexagonal and further open 
up the closed surface [6]. Santoso et al [7] have managed 
to make and characterize the actived charcoal with KOH 
with optimum concentration of 3 M, the number of 
iodine that is absorbed 113, 863 mg/g, 6.35%, moisture 
levels and the density of grey 9.217% of 0.951 g/ml. 
Researchers have previously succeeded in making 
activated carbon from corn starch to purify waste water. 
The study showed that starch from corn deserves to be 
used as activated carbon which is chemically activated 
[8]. Based on further research on the use of starch for 
adsorbents has been successfully done to adsorb water, 
oil, and ethanol with rice starch in rice varieties of the 
nanxiu [9]. Some of the research that has been done, 
showing the usual actived charcoal made by used of 
waste or by-product of a product.  In this study used 
dried rice waste as the raw material manufacture of 
actived charcoal. People generally throw away leftover 
rice to eat that isn't used anymore, while it still can be 
recycled into charcoal is actived. Dried rice is the food 
source of the energy that comes from the rice. In small 
size of rice, in the cover contained 85-95% starch, 0.6-
0.11% sugar, and 2-2.5% pentose [10]. The presence of 
starch in rice makes the rice can be used as adsorbent 
[9]. Rice carbohydrates composed of 85-90% starch with 
a small portion of pentose, cellulose, hemicellulose, and 
sugar [11]. 
B. Results and Discussion  
Testing of activated carbon from dried rice done so 
obtained activated carbon requirements according to the 
quality standard SNI 06-3730-1995. This includes 
testing the determination of the moisture content, ash 
and the absorption levels of iodine. 
2.1. Determination of water content 
2.1.1. For Activator of KOH 
The methods used in the determination of the moisture 
content of activated carbon is the gravimetric method. 
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This method is based on the difference in weight 
between activated carbon content of the water is 
evaporated before with having carried out the 
evaporation of activated carbon. Gravimetric evaporation 
is the gravimetric where unwanted components (water) 
is converted to steam [13]. The purpose of the 
determination of the water content to know the 
properties of hygroscopic than activated carbon. The 
water content can be known how much water can be 
evaporated so that the water is bound to the activated 
carbon is not closing the pore of activated carbon itself. 
The loss of water molecules on activated carbon causes 
the pores in the activated carbon. The larger the pores so 
the surface area of activated carbon is increasingly 
growing. 
Fig. 1. Water Content Determinatination of Activated 
Carbon with H3PO4 and KOH as an Activator 
 
How it works as a binding of water molecules contained 
in the raw materials so as to enlarge the pores – porous 
activated carbon and expanding the surface absorption. 
Moisture content of activated carbon to low chemical 
Activator agent indicating success in binding of water 
molecules contained in materials as well as the loss of 
the moisture content of free and bound water which is 
contained in the raw material during the process of 
carbonation [12] in this research the lowest moisture 
content obtained at concentrations of 3 m KOH 
Activator 5.05%. 
2.1.2. For Activator of H3PO4 
The greater of the moisture content of an adsorbent, the 
smaller of the ability of these adsorbents to absorb 
iodium. On the concentration of the Activator H3PO4 1 
M, the value of moisture content reached 4.63%. This 
value is increasingly coming down when the 
concentration of the Activator was increased to 2 M and 
the obtained moisture content of 3.23%.   This shows 
that the concentration of the Activator gives influence on 
the activation process, i.e. the higher the concentration of 
the activator, the greater its influence to tie exits 
pollutant compounds pass through the pores or cavities 
of carbon active, so the pore volume of the more 
extensive [14] when the concentration of the Activator 
raised to 3 M, making the value of moisture content be 
increased. The rising water levels due to increased 
hygroscopic activated carbon against water vapor [15] 
and shows that the value of the optimum water levels 
already achieved at a concentration of 2 m H3PO4 with 
value of 3.23%. 
2.2. Determination of Ash Content 
2.2.1. For activator KOH 
The ash levels is assumed as the rest of the minerals left 
behind at a time when burned. Natural resources as the 
raw material manufacture of activated carbon contains 
carbon compounds and some minerals. Some of these 
minerals have been lost at the time of carbonization and 
activation, some estimated to be still left in the activated 
carbon. Ash is very influential on the quality of activated 
carbon. The presence of excessive ash can cause the 
occurrence of blockage of the pores so that the vast 
surface activated carbon being reduced [16]. 
Determination of the ash content of determining levels of 
metal oxides. The cause of the high levels of ash 
activated carbon because of the oxidation process occurs. 
Based on Figure 2 looks ash content decrease with 
increasing concentration of KOH, but in 2 M KOH 
concentration occurred increased levels of ash. In 
previous research concerning the manufacture of 
activated carbon made from cane dregs with Activator 
KOH explained that the increase in the concentration of 
KOH led to a decrease in the levels of ash activated 
carbon [17]. The results of these studies vary slightly due 
to an increase in the levels of ash on the concentration of 
2 M of KOH.  This increase occurred an estimated 
presence of pollutants which mixed during activation 
and at the time of washing which it is not clean, so that 
the rest of the activation has not gone perfectly ash when 
done will become ash process. Formed from the ashes of 
pollutants barred when the activation result in levels of 
more ashes content [7]. 
Fig. 2.  Determination of Ash Content in Activated 
Carbon with KOH and H3PO4 as an Activator 
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2.2.2. For Activator H3PO4 
Ash content is very influential on the quality of activated 
carbon. The presence of excessive ash can cause the 
occurrence of blockage of the pores so that the surface 
area of activated carbon becomes reduced. Whereas the 
determination of the levels of Ash with activator H3PO4, 
is done by means of heating at a temperature of 800 °C. 
The ash levels activated carbon obtained is dependent on 
the concentration of H3PO4.The ash  levels the highest 
activated carbon is the result of activation with H3PO4 3 
M, while the lowest was activated with 1 M H3PO4. The 
greater the concentration of H3PO4 the large ash levels 
are obtained. This is because the greater the 
concentration of the H3PO4 is used for activation, then 
the greater the also minerals that may be left behind in 
the activated carbon. 
2.3. Adsorption Test of Iodine 
2.3.1. Used KOH as an Activator 
Based on picture 3 seen that the greater the concentration 
of KOH then active charcoal absorption against iodine. It 
is in accordance with previous studies on the 
manufacture of activated carbon and characteristics of 
cassava (Manihot esculenta Crantz) using activating 
agents KOH. In his research of the variation of 
concentration used is 1 M, 2 M, 3 M, 4 M, 5 M and the 
number of iodine is best obtained at concentrations of 
KOH 3 M. Conclusion gleaned from his research that the 
higher the concentration of KOH then the more the pores 
formed, but if the concentration of KOH is too high then 
it can result in the pores of the activated carbon formed 
become damaged [7].   
Fig. 3. Iodine Concentration Adsorbed by Activated 
Charcoal with KOH dan H3PO4 as an activator in mg/g 
Iodin of Activated Charcoal 
 
The high concentration of KOH causes many minerals 
that adsorbed. Active carbon absorption the stronger 
together with the growing concentration of the activator 
is added. The addition of the activator gives a strong 
influence to bind compounds tar out past the micro pore 
of activated carbon, so the surface of the activated 
carbon is getting wide width or resulting in increasingly 
greater absorption the activated carbon. This is because 
the activation process for real pore structure able to 
develop through the creation of new and pore through 
the loading of the clogging material the pores by the 
warming [5]. 
Fig. 4. Morphology of  adsorbent (a) without an 
Activator (b) with an Activator KOH 3M  
 
Analysis of the morphology of the surface of the 
activated carbon Scanning Electron Microscopy was 
done. The results of the characterization of activated 
carbon in the form of surface morphology indicates 
pores of activated carbon using SEM with 10.000 times 
the magnification can be seen in the following image: 
Based on analysis of activated carbon without activation 
of the visible size of the pore of activated carbon which 
is still heterogeneous. While on the results of testing 
active carbon SEM activation with KOH 3 M can be 
seen the State of the pores in the activated carbon 
obtained relatively the same and there is a tendency of 
the pores in the activated carbon is getting smaller. 
Although the active carbon pores tend to be small but the 
number of porous more and more with the amount of the 
activator.  Morphology and pores are formed from 
activated carbon, this is a result of the process of 
carbonization and activation. Carbonization process can 
eliminate components other than carbon and chemical 
activation process can eliminate the pollutants such as 
volatile. A solution of KOH as an Activator which is 
also a strong base capable of lifting of hydrocarbon 
pollutant substances or compounds that can cause the 
formation of pores on the surface of carbon. Pore 
structure related to the surface area, the greater the active 
charcoal pore, resulting in greater surface area. Thus the 
speed increased adsorption [5]. 
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The results of testing moisture content, ash, and levels of 
absorbance against iodine with Activator KOH from 
waste activated carbon dried rice compared to the terms 
quality activated carbon according to Indonesian 
National Standard. 
2.3.2. Used KOH as an Activator 
Absorption of actived carbon toward solution of iodine 
indicates the ability of activated carbon for adsorbed 
with low molecular weight components. Absorption 
iodine shows that concentrations of H3PO4 give 
influence on the unfolding pores activated carbon at the 
time of activation. The highest iodine absorption is 
present on activated carbon which is soaked in a solution 
of H3PO4 2 M i.e. of 783.74 mg/g and the downhill at a 
concentration of 3M H3PO4 where power absorb is 
753.98 mg/g the higher concentration of H3PO4 
provided, then the many pores are formed. However, the 
concentration of H3PO4 is thus too high can result in the 
pores of the activated carbon that forms be damaged. 
The results of testing moisture content, ash, and levels of 
absorbance against iodine with activator H3PO4 from 
waste activated carbon when compared with terms of 
quality activated carbon according to Indonesian 
National Standard. 
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C. Conclusion 
Dried rice in the form of food waste, can be used as a 
raw material for making activated charcoal.  Variation of 
the concentration of the activator on active carbon gives 
specific effect on activated carbon dried rice. Activator 
KOH is best for active charcoal of concentration is by 
dried rice 3 M that has a moisture content best of 5.05% 
6.31% gray levels, and most great absorption i.e. 
771.148 mg iodine/gr adsorbent.  Variation of the 
concentration of H3PO4 effect on results of the 
characterization of activated carbon. On the 
concentration of 2 M showed the characterization of 
activated carbon is the best has a moisture content of 
3.23%, the rate of 4.09%, ash and the absorption of 
iodine against 783.74 mg/g. 
D. Experimental Section 
4.1. Materials 
The main material used in this study are phosphoric acid, 
p. a. (Merck),  dried rice, potassium iodide, sodium a p. 
tiosulfate p. a., potassium dichromate, potassium 
hydroxide, p. a., hydrochloric acid, iodine, the starch 
indicator, filter paper, pH paper, and aquadest. 
4.2. Water Contains Analysis 
As much as 1 g of active carbon weighed and put in a 
porcelain crucible which has been dried, then put in the 
oven at a temperature of 105 °C for 1 hour, then cooled 
in a desiccator and weigh. This treatment is done over 
and over again until a constant weight was obtained. 
4.3. Ash Contain Analysis 
As many as 1 g of active carbon weighed and put into a 
porcelain crucibles have been known to weigh in, and 
then burned in the furnace is slowly. Flame magnified at 
a temperature of 800 °C for 2 hours. When the entire 
carbon has become ashes, cooled in a desiccator and then 
weigh up to gained more weight on the program. 
4.4. Preparation of activated carbon  
Preparation of dried rice waste carbonization which will 
be used as activated carbon two hours, in which time is 
calculated when the temperature of muffle furnace has 
reached a temperature of 300 °C. Carbonization is done 
at a temperature of 300 °C because at that temperature 
range considered the content of water and other volatile 
compounds can be eliminated so that retrieved the most 
optimum carbon levels and opening the pores of carbon 
[12].  Dried rice to dry a bit brownish colored initially 
had changed entirely to black. This indicates that the 
results obtained in the form of carbonization of carbon 
from dried rice to be used as raw material. After the 
process of carbonization, dried rice waste into carbon 
which has been crushed and sifted in 125 µm size. This 
aims to obtain its small particle size and particle size is 
obtained. 
4.5. Activation of Carbon in Dried Rice 
Activation Dried Rice is done through soaking process 
using aqueous H3PO4 with concentration of 1 M; 2 M; 
and 3 M.  This is done so that the soaking substances 
activator can enter between the sidelines hexagonal 
carbon coating evenly on activated carbon. Carbon has 
been activated then filtered and washed with aquadest 
until neutral pH.  The same is done for activation with 
KOH in various concentrations of 1 M, 2 M and 3 M. 
This process takes place at a temperature of 80 °C for 1 
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hour using a magnetic stirrer and hot plate. Activation 
results carbon deposited for 24 hours, then separated by 
means of disposing of the liquid rest of activation. Next 
carbon deposits washed many times using akuades. After 
that, carbon heated at a temperature of 105 °C for 24 
hours. Carbon has been activated then put in a plastic 
bottle sealed. 
4.5.1. Absorbance Assay against Iodine Active 
Charcoal as much as 0.5 g weighed and mixed with 50 
mL of 0.1 N solution of iodine. Then shaken for 15 
minutes and then filtered. A total of 10 mL of the filtrate 
is titrated with a solution of sodium thiosulfate 0.1 N. If 
the color yellow on the solution began to blend, then 
added starch indicator of 1%. Titration is continued until 
the proper blue color missing. 
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